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Ga with realistic constraints of limited time and budget, and 
a degree of uncertainty. 


Although the game is resident on the PDP 11/70 computer 


in the C3 Laboratory, it could easily be transported to any 
other similar computer which had the same operating system. 
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This tnesis implements en edepteticn of the TIPO 
Military Plaaring Gere fer use interactively in the Naval 
Fostereduete Schoci Tommend, Control, eni Torrunicetions 
(C3} Laboratory. The prirary turrese of the zare is te 
croviile simuletei exnerierce in the alleceétion cf budzetery 
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cevelopment, ~rocirerenat, ana réintenance 
cZ rilitery systems with realistic ccnstreaints cf Linite: 
time and dbviget, ard & iesree cf uncertainty. 

Although the gare is resident on the POP 11/72 corruter 
in the CZ Levoratcry, it could be eesily tréensported to eny 


ether simnilar comruter syster which hac the sere cperating 


system. 
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T. INTRODUCTION 


The Command, Cortrol, end Communications Leboretory {Cz 
Lab; was conceived and developed te provide future leaders 
in the field with a testbed tc explere ways ir which 
corputers and autorated communications could irrrove C? 
effectiveness. The project wes funded by the Cefense 
Advanced Research Projects agency (DARPA) and the four 
services involved in the C3 program, ard it was completed 
early in 19€¢@. The first two classes in the CZ curriculum. 
did rot have the opportunity to utilize the laboratory, 
however, the members of the third class have had extensive 
experience with the capatilities resident there. Two 
courses in the curriculum are particularly rooted in the C2 
Lab environment. These are Simulation and War Gearing (05S 
2655) and C2 Exercise Laboratory (CS 275@). It becare 
épparent during these classes thet there wes a need for wer 
garing software to be used by the students for experience in 
strategic resource planning. 

Cne of the most widely used strategic planning war games 
is the TEMPO Military Planning Game which was originally 
developed in the early 1960°s by the Techknicel Militery 
Planning Organization (TEMPO) of General Electric Ccmyany in 


Santa Barbara, California. Since that time it has been vsed 


by the Defense Resources Managerent Course at tne Naval 


al 
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Postgraduate Schecl; the U.S.Army Management Schccl at ft. 
Felvoir, Virginia; the Air War College, Air Command and 


Staff College, ard Scuadron Cfficers” Schecl all at Maxwell 


Air Yorce Base, Alabama. Additionally, many varietions cof 
the zame have beeo develored and used throughout industry 
nd the government. 

Play of the game@ ray ve arfroached fror séveral 
aifferent perspectives ranging from simple diversicn tc 
studies of interpersonal behavior. For example, at tre 
Tefense Rescurces Management Ccurse the eame is fccused 
élmost exclusively on the interpersonel reactions of the 
rlayers. The gare is adrinistered manually with all rerorts 
and calculations dcne in a pencil-and-paper mcde. At the 
Squadron Cfficers’ Schocl, heavy emphasis is trleced on 
planning and teamwcrk and a mixture c? ccnputer input and 
manuel reporting is employed. At Armed Forces Staff 
College, the objective cf the zame is quite different from 
the original, as implemented here, and it offers an entirely 
different perspective. There the game uses the same tyre of 
resource planning methodology, however, one of the more 
important goals is to woo a develoying country through the 
use of foreign aid zrants and military pretecticn. 

TEMPO, as implemented in the Naval Postgradvete School 
ore) Lateratory, is an interactive ccrputer adaptaticn cf the 
original game. It is entirely automated so the teers need 


not spend their time on tedious calculations and message 
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handline exercises. All ccmmrunicatiorn with the zeme 
conducted through comruter keyboard disrleys and all of 
tining ane sccrina functicns are executed autcnatically. 
significantly reéducizg the adrinistrétive® rrocesses required 
cf? the tears, attenticr can te focrsed cn the ccordinaticn 
énd staffing vcrocesses which are most representetive cf the 
real-world situations the players will encounter. 

The orirary purpese of TEMPO is te ain militery 
leaders in tne skills of force flaaning resource 
manazement under the realistic censtraints cz 


uncertainty, and a limited bdudget. These skills ere as 


impertant in today’s internaticnal military environvent as 


ere those of force employment in theater cr strategic 
conflict. 

The manipulaticn cf strategic forces in this eane has 
veer greatly simplified to focus the attentiors of tke 
flayers on the force flanning and resource allccation 

cf the situation. These aspects include the 
selection of alternative weapon systems, the maintenance of 
yrorer force mixes, the total life cycle costs of the 
systems, ccst effectiveness consideraticns, leng-range 
Flanning, and the elements of risk and uncertainty. 

The game uses actual weapon systems as the ctijects cf 
this planning. No attempt hes been made to exhaustively 
analyze the effective utility of a specific red “crce system 


ageirst its corresponding blue force syster. Cpposing 
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systems were crecsen tc te revzhly’ equivalent in utility, 
and the names are included solely to stimvlete player 
interest in the gare. 

There are few features cf this versicn cf TEMFO which 
ere unique. It is based primarily cn the gare as ylayed at 
Air University in Montgomery, Alabama. Its uniaveness lies 
in its implereatation on the PDP 11/723 corruter resident in 
the C2 Labcratory at the Naval Pestgradvate Scheel. This 
trevides players with the capability to interact in real- 
time with the program thrceugh tne war-zamireg statiors in the 


laboretory. 


Aprendix A to this thesis is designed to serve as a 


Stand-alene User’s Manual fcr students who will be pleyinre 
TEMFO in the futtre. It provides all the uecessary 
background and guidance to accovplish the objectives cf the 


zame. 


ibe Seen on a ee de 


IIT. GENERAL CESCSIPTICN 


TEMPO is played with an umpire and twe teams, a red 
force and a blue force. Eoth teams stert with identical 
force structures, research and develorrent ortiens, and 
budgets. That is to sey, the costs, utilities, end research 
and develorment potentials for corresponding systers on each 
side ere the Seme even though the systems have different 
nares. 

The budget, which varies frem year to year, may be spent 
in eny of six ways: (1) operation of forces, (2) acquisition 
ef adiitional forces, (2) research and develcoment of new 
systems, (4) modifications to existing weapon systems, (£) 
intelligence cr counterintelligence, and (§) trade-cif 
analyses between systems. 

The gare spans eight years with the first four years 
teing op@rational years and the last cur years beirg 
programmed yvears. All transactions must be completed within 
the allotted tire, or budget penalties for the ensuing year 
will be incurred. 

The categories of systems which each tear has to work 
with are limited to cffensive strategic aircraft, offensive 
strategic missiles, surface-to-air missiles (aircraft 


defense), and defensive anti-ballistic missile (ABM) 
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missiles. Severel types of weapon systems ere avatletle in 
each catervery throveh the course of the ezaere. fyster 
capébllity is quantified ir terms cf e ¢taendard wneesure cf 
effectiveness called tne “util”. Fach wearen syster is 
wortk a specific number of utils while it is ‘n the active 
force. The author recognizes that oue of the key factors in 
deternining preper force structure is the effectiveness of 
one’s own forces versus the opposition they ere mest likely 
to encounter. However, for the purroses of this exercise, 
utility will be treated es é giver, thus allewire 
concentration on the budgetary aspects of the situation. 

The cbjective cf the game is for €ach teen tc cperete 
its offensive forces to maximize its net offensive utils 
while operating a defensive fcrce te minimize the oppcnent’s 
net offensive utils. The limited budget which each team 
must werk with increases the challenge cf this cdjective. 
The teams must decide if it is worthwhile to allocate scarce 
tudget dollars te research and develcomernt fcr imprcevement 
of the force efficiency. Dollars spent for programs other 
than strictly procurement of existing systems may result in 
less than optimum current force Structures in order to 
improve future balence. In addition, teams rust decide 
whether or not to invest in intelligence atout their 


opponent. An analysis oftion for making cost~benefit 


tradec’?s is alse available te each team. 


There ere three versions of TEMPO availatle in the Cz 
labcratery. The nermal versicn requires fcur hkcurs te 
complete tke game. This mode allows for extensive plennineg 
Feriods which are desirable for larger teams to derive the 
full benefit of cooperative staffing in the varicus areas c? 
concern. The Short version requires two hours for 
completion and has much shorter plancring periods. This moce 
allows the teams to get an expcsure te tne festures cf the 
game under an extreme time constraint. The third version is 
a demenstration pregram tc allow a single user te examine 


the features of the geme. There are no time constreints 


involved in the demonstration program. 
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Ebbe. “POAT OF THs CAre 


This chapter descrites how to initiate the TFMPC gare 
and cutlines the cptions availatle to the pleyers as the 


game progresses. 


The objective of the gare is for eéch team to operete 
its cffensive forces to maximize its net offensive utils 
wnile crerating a defensive “crce to minimize the opponent’s 
net offensive utils. The formule for determining a team’s 
ret offensive utils is: 

(total offensive aircraft utils minus opponent’s total 
anti-aircraft utils) 

plus 

(total offensive missile utils minus ofponent’s total 


anti-misstle utils) 


The net offensive utility resulting from this celcvlation is 
corrared to the opronent’s net offensive utility te 
determine who wins eech year. The teams will be notified at 
the end of each year whether they won or lost that 
particular year. ‘The overall winner cf the zame is the team 
which has the greater cumulative total of net offensive 


utils for the eight-year ryeriod. 
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The players shculd tear in mind thet utils are cnly 
received for systems which are in the ective force. ho 
credit is received fcr cver-defending. That is, it dees ne 
500d to have more defensive utils in a particular weapon 
eystem cateegcry than the opporent has offensive utils. And 
finally, anti-aircraft systems are only effective against 
aircraft, and anti-ballistic missiles are cnly effective 


against offensive missiles. 


B. STARTING THE GAME 

To begin the game, the teams should login to the 
computer at their respective stations. The computer 
directories are “tempered” and “tempeblu” with passwords 
“terpor’ and “tempob’ respectively. The demonstration 
versicn cf TEMPO is accessed by logging inte “tempdemo’ with 
password “tempod’. 

The first cpticn the teams are cffered is whether they 
want to play the long or short version of the game. TEMPO 
will not operate prceperly unless both teams select the same 
version. 

The next few displays the teams receive will be 
intreductory remarks and initial force status. This 
information is available at any time during the game ard, 
thus need not be recorded. 

When the teams have had sufficient time to review tke 


initial data the umpire will signal the beginning of the 
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Te 


game. Te initiate play the teams press the carriage retvrr 
keys at their respective stations and the game commerces. 
TEMPO has a strict timing fretocol which it controls 
automatically from this point on; however, it is important 
tnat both teams beein at the same time to ensure that the 
progrems are coordinated. If there is a significent 
aifference in tne tires that the respective tears initiate 


play, it is reccemmended that the game te restarted. 


C. ANNUAL PLANNING 

The next display te appear on the screens is a menu cf 
options availeble for the teams to choose from. Ax exemple 
cf? the menu is shown in figure 1. Note that tne time 
remaining for the yeer’s plenning iS shown at the top of the 
display. This countdown will appear on every display until 
the final plan is submitted for tne year. The menu items 
Shown may be reselected as often as desired during eack 
year. These items will te described in detail in the 
following paragraphs. 

1. Current Force Status and Data 

This segment of the program provides a summary of 

all systems in the current operating inventory. An exarple 
is shown in figure <. The display includes number of 
systems in operation, acquisition cost, operating cost and 
utility cf each system. The number c? systems of each type 


which can be purchased in any one year is also listed. 
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finally, the tctal cost cf cperations and the total utility 
for the entire force of each weapon system tyre is listed. 
The teams would probatly want to review this tatle et the 
beginning of each year to ensure that the previous year’s 


buys and scraps were reflected. 
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<. Research end Development cate 


The first display which appears when this ofticn is 
selected shows whicn research and develcpment (R&I) pregrams 
are available for thet particular year. An example is shown 
in figure 3. The teams nave cnly one year to bezin werk cn 
é pérticular program. If they do not select the option they 
will not have the opportunity the rext year. There is cne 
exception to this rvle. The R&D required prior to @ system 
modification can be done in any of the first three years. 

New research programs are offered only in years one, 
two, and three of? the game. Programs begun in these years 
may be continued to completion but no new programs will de 
started beyond year three. 

The teams will be asked i? tney wish to see a complete 
R&D report for the year. This report iS shown in figure 4. 
It provides estimates c? acquisition ccst, operation ccst, 
utility and R&D costs for each available progrem. The teams 
will be told how long the development will take and what the 
expected R&D costs for the future years of the pregrem will 
ve. The current year P&D cost is actual. However, the 


" subsequent years” costs, as well as the final utility ent 
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trebatilittes cf war, as currently estimated, are previded 
in this module. 

Cne subtlety snould be noted here. In order te 
determine funds eévailable for use for the remairder of the 
year, total dollars spent must be added to operation costs 
and the sum suttracted frcem the total budget for the year. 

4. Bvy Additional Systems 

Selecticon of this opticn prevides €acn team with 2 
list of all systems which are available for purchese. ‘See 
figure 7 Scr an exarple. Included in the list are the 
ecquisition costs, utility, and purchase limits for each 
system. The players simply choose which system they want 
end the computer will ask how many the team wants to buy. 
When that input is provided the players receive 
acknowledgement of the sale. They are teld hew much was 
spent and how much of their budget for the year remains. If 
tne team tries to tuy nore than the purchase limit tne 
computer will provide only the maximum available. 

Systems bought in one year will not te operated unotil 
the following year. Consequently, no operation costs will 
be incurred and no utility will be gained tuatil the next 
year. 

A new system is evailable for purchase aS soon as all 
the R&D has been selected and paid for. A team may acquire 


units of a new system during the last year of R&D (provided 


the RSD has been funded), or at any time thereafter. A team 
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cannot lose its option to tuy units of 2 system once it is 
in the inventory. 

cs. Modify Systems in Current Inventory 

At certain pcints in the game the teams will be 
offered the opportunity to modify or upgrade weapon systems 
they have in their iaventories. These modifications are not 
possitle without develcping the technelcey which goes inte 
them. Therefore, the R&D for the modification must bde 
funded before the rodification can take place. This funding 
is provided through the R&D module described above. 

When the modify option is selected the players will te 
offered candidate systems for upgrade. An example of this 
@isplay is shown in fisure &. There are two ways a system 
Can be modified. It can be withdrawn from operations for 
the year, thus itucurrine no operation costs and providing no 
utility. Or it can ove operated at the unmodified levels 
uctil the next year when the modification is complete and it 
autcmatically assunes the upgraded levels. The teams must 
choose how many units they want to modify and how they want 
te distribute the way they are modified. The computer will 
provide the necessary aivisories. 

To purchase upgraded systems directly, (that is, other 
than upgreding systems already in the inventory) it is still 
necessary to pay the modification R&D cost (if it has not 
been paid). The new units can be purchased at a price equal 


to the procurement cost of the unmodified system plus the 
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modificaticn cost. This cpticn will automatically be made 
available to the teams througn the BUY module when the 
modificaticn R&D is completed. 

Modifications may be made et any rate not exceeding the 
purchase limit of the original syster. R&D for the 
modifications may be performed at any time during the first 
three years of the game. 

€. Scrap Systems in Current Inventcry 

It may be necessary at certain junctures of the gare 
to get rid cf clder, less-efficient systems in crder tc free 
up their operations costs for other purposes. This can te 
done by selecting the SCHAP menu choice. A complete list cf 
systems in the current inventory is displeyed and the team 
is asked which system it would like to scrap (see figure 9). 
It is then asked how many units it would like to teke out of 
operation. The computer acknowledges the entry. Force 
units scrapped in one year will remain in the inventory 
uotil the following year. 

7. Buy Intelligence bata or Counterintelligence 

Selection of this module provides the team with a 
menu of ten opticns for intelligence gathering (see figure 
13). For $106 each the team can get a complete report of 
the opponents: 

a, current force structure of offensive forces, or 


bd) current force structure of defensive forces, or 


31 


Aeydistq swaisks deros *6 aan? ty 


U 
(us/f) 2SATLSAS YTHLO ANV dVHOS OL LNVA NOX OG 


“SSH1 G Ud TIM KYOLNGANI S, AVIA LXIN 
Lavuos Os HSI® nok oa INTH NOH 

“SILL NVWELONIW @2 ZAVH ATLNGSTYd NOL 

-YaLU1 DNIGNOESEMUOD SEI ONTGAL Af AVUIS OF HSI NOA WHLSAS NL LOTTIE 
a WAV UNIYdS - W 


83 WVS TVUVddVHO 


c 
39 TIL NVWILANIW q 
v 


32 OY HTEWOT 925-8 
STILA LS00d0 
[FHV dvVuoS OL NOK YOF ATAVILIVAV SWALSAS 


cag Ne ee EE 


Aetdstaq aouasez{ ps aur Ang var sandyyq 


6 


(@-T 950049) ZTTLNI TOW ANV INVA NOA OG 
(Azuow Wyo Jnof sapntouy StyyZ) 


“HVTK SIHL LITT 33295 FAVA MON NOAJOT$ LNIMS LSAL FAVA NOK 


T 
@-T LOGS ASVAT 


MVGX SIHL GHYTLNT SLSINOAY AONADITIZLNI T1¥ THONVD - 


AHUISHC OMNI AONTOITIGLNI UHLEAT ON - 


TONTOLTTTINIYTLNNOO 
GONTOLTIGIN LAS LNNOD 


Q9H FZAISNGMIO —- 


GTONTDITIAINIMGLNNOD TONOT TALISNTAIA - 


AINZOLTIALNIYDZINAOD TOWOT AAISNAGIO - 


°) 
6 
8 
3a FAISNGGIO - 2 
9 
S 
¥ 


STIMOT AALISNATIC YOR SAVHOOUd AVA LNAWUND - 


SGIHOT TAISNGGTO YOd SWVHDOUd AIH LNAMUND - & 


STO4OT AAISNTIIA JO THNLINALS 
SIIUOT AAISNATIO dO ZUYNLONALS 


ENIVEGO OL HSIA NOX OF 


TINOL BNAIWHND - 2 
GINO LNANEND - T 

72UV STOIOHD ANOA 
TONADITIZGNI JO adil LVHA 


33 


c) current 36D pregrams fcr c?fensive systems, cr 

4) current 26D ,rograms for defensive systers. 
latelligence reports on force structure do not jprevide an 
€xact count cf enemy systems. ether, they present a ten- 
unit range for each system, e.g. SYSTSM—A has 22-29 units” 
is the report if the opponent hes dé units. 

RSD intelligence reports list all programs fer which R&D 
funds were expended that year by the opponent. This will 
not indicate if he has started a program in an earlier year 
and not furded it during the currert yeér. 

Zither tearm may purcnase counterintelligeace in any of 
the four areas described above for $&@ per category. 
Counterintelligence reports inform the team if the enemy has 
purchased intelligence in that category during the year. 

The intelligence menu provides the option to cancel all 
orders for intelligence end start over again for the year. 

If an intelligence rerort is requested it will be 
presented automatically at the beginning of the following 
year’s planning pericd. 

Intelligence reports cannet te ottained in years ‘five 
through eight. 

&. Perform Trade-Off Analyses 

This module may be selected any time during yeers 
one through four to assist in maxing decisions as to which 
Systems to buy. The analysis branch prevides a complete 


list of systems which are, or could be, evailable at that 
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time fer procurement or K&D. The menu is shown in fieure 


11. The team is asked tc select twe systems tc be ccmpared 
and an immediate aralysis is presented es shown in figure 
le. The report includes year-by-year life-cycle-cost 
breakcuts fcr totn selected systems and yearly utility 
figures. Totals for both of tnese tarameters are tabulated 
and useé te compute a utilsvdclliar cost effectiveness factcr. 
Tnois value is simply the total life cycle utility divided by 
tne tctal life-cycle ccst. 

The teams will not be prevented from performing trade- 
offs using systems they may have cnoosen not to R&D. This 
kind of analysis is not very useful, however, since the 
yreferred option may not be possible to obtain. 

The cost of analysis is $25 for each trade-off 
performed. 

$9. Recovery From Entry Errors 

This module is merely a tutorial to explain how to 
change entries the teams may nave nade and then later 
reconsidered. It is not possible to recover from every 
entry error, particularly in the R&D module. A team cannot 
“un-start” development of 2 new technological program uatil 
the next year. for this reason it is strongly recommended 
that the teams carefully plan their expenditures and 
programs for the year before they enter the data. Figure 13 


shows the text of the tutorial. 
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end the data are fed to é central point for recordire and 
aeterrination of the winner for the yeer. The umpire 
prezram uses a randem number rcutine to determine whetzuer a 
war nas occurred during the year. If a war nas broxer out, 
messezes tc that effect are written inte files and later 
retrieved by both sides. Tne activities of the urypire 
pregram are ail transparent tc tne players cf the game. 
Finally, the year-enc routine updates the database for the 
coming year, ard cvasses intelligence data tack and fcrth 
between the red and blue sides. 

when the program becomes ective again, an inxntrocuctory 
repert fcr the next year will appear on the terminal screen 
(see figure 15). At this time, the intelligence reports 
which were requested during the previous year are also 
available simply by pressing the carriage return xey on the 
terminal keyboard. A sample intelligence rerort is shown ia 
figure 16. #ollcwing review oz tne intelligence repcerts, 
the teams receive the original renu and r2reat tne frocess 


for the next year. 


LD. wWaAR 

Throughecut tne game there is a threat that war cculd 
breex out in any year. The intelligence sources for each 
side will keep the teams informed of the best estimate of 
probability of ar cutbreak of hostilities fcr eacn year. 


This information is provided at the beginning of each year 


41 


keydstd ws9iay Fazoyonporyuy e9ah aztiues “st ainatdi 


“FNNILNOD OL NUODAA ssiud 


“ANEW ONT OTTO 


THL WONT AYLNG CIATSIT GHL LOGTAS SWVHDOUd 
ANY SNLVLS GINO S,uVaK SIHL NO TIVLGC THOW HOS 


“NEGUOS FHL NO LXGN YVidd¥ 
TTI4 AGHL ‘SLUOdTy TINADITIGLNE Ge aTauo Nok at 


$2°O AW OL AVIA LXIN yOd Hv’ 


GO ALITIAGVAONd FHL SILVWILST FTONTOLTTIINEG 
Gt'@ SI MVEA STHL WOS UWA GO ALITIAVEOdd TAL 


20365 SI Uvak QNIMOTION SHL WOT GLVWILSA LIN 
°30G3$ SI NVGA LXIN YO FLVWILSA LIOTNG 
-gooes SI UVIk SIHL YOd baipanad uno’ 


“gw¥d THL JO 2 UVGk SI STHL 


42 


Aetdstq ysoday aouast{{aiuy ardwes *g9T aunsqty 


“GiIN NOX VIVO 
GHL THON OL CASTACVY TIXM AX ACINOM NOA OS a 
NIVOV SLYOdZY TSTHL FAS LON TIIM NOA ALON 


HTITT-Ad 
qOW 925-4 


43 


“aVGA SIAL 
“INIdS NGIG LAVA SANNA AYE HILHM HOA SWVYSOUd 
AAISNAZIO TTV SLSIT LHOdae TILNT SIAL 


630-303 a0g 
608-220 XW 
680-828 WOTV 
630-3200 COW ITI-WW 
626-320 ITI-WwW 
688-2808 T-@€ 
622-239 HItt-ddi 
698-802 d0W 925-8 
AYO~-O9D 926-4 


°SI SNLVLS TIMOT FTAISNGIFIO INTE 


and reed not te requested cr funded. It is also availatle 
in the EUDGET module eat ary time during the year. Wers will 
not last rore than one year at a time. 

If a war occurs, the cost in resources for e€ecn team 
will be reported to them and a winner will be declerea. The 
format fcr this report is shown in figure 17. The cverell 
winner of the game, however, will be the team with the rost 


net cffensive utils fcr the entire eight-year game period. 


If a war ccecurs both teams will have $42¢ cut ‘frem tne 
tudget for next year. In addition, the loser’s budget will 
te cut ty an amount equal te twice the difference tetween 
the two teams net cffensive util count calculated for the 
year the war occurred. 

If a team allocates mcre funds than it aas in its budget 
during a given year, the budget in the following year will 
te reduced ty twice the amount of the deficit. In additicn, 
as $000 aS a team’s expenditures (allocations plus operating 
cests; exceed the budget, the oprcegram will take it 
automatically to the year-end module. The team has the 
cption cf returnin-s to the main menu. However, with each 
edditional expenditure it will once again be sent to the 
year-end module. Advisories will be provided to explain 


wnat is happening but the awkwardness of this conditicn will 


presumably prevent significant overexpenditures. 
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If a budget is submitted late (treat is, if the end-of- 
year menu selection is not made in the ellotted time) the 
budget for the next year will be reduced ty $5@ fer miaute 
for the first five minutes, and $122 per minute for each 
minute over five minutes. 

If a team does nct spend its entire budget fer the 
current year, the remainder of the funds are lost. There is 


ne carrycver to the fcllcwing year. 


bat 


WEAPON SYSTEM EFFECTIVENESS 

The total utility cf a ziven weapcn system fcr cne yeer 
is not simply the number of utils times the number of 
systems. The Law of Diminisning Marginal Returns postulates 
that steckpiling one perticular weapon system which has a 
high utility does not insure success, nor does it support a 
talanced force concept. Therefore, the final util ccunt for 
@ system in a particular year may be reduced by some amount. 
The scheme for this util discount is shown in figure 1€. 
Tor example if a team has 122 weapon systems, e@ach with a 
utility of S55, the team will receive a tctal utility ‘fcr 


that system of 440¢ + 220 = 4720 rather than SE&02. 


3. DOCUMENTATION 

Teams will be provided with blank budget allocation 
forms to assist them in planning where resources will be 
spent fcr the year. These forms need net te subdmitted at 


eny time. They are merély tools to make the organization of 
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TINAL UTILS 


TOTAL ORI 

1 ~ 2¢¢0 
2221 ~ Seea 
S821 - 4282 
4€@1 - 5272 
S231 - E@22 
6a2g1 - 7¢e¢ 
7821 - 8¢2e 
8001 - 9e22 
9201 - 1202 
12@Z21 - 1122 
over 11222 


FORCE UNIT UTIL DISCCUNT 


2@¢@ plus 
z9@¢ pius 
37@@ plus 
4438 pius 
5¢¢@ plus 
55e2 plus 
59@¢ plus 
Q 6208 plus 
g 640¢ plus 


FINAL NET UTIL VALUES 
original total 


9@Z% of arouvnt 


88% 


of 
of 
of 
of 
of 
of 
of 
of 


E528 maximum net 


Figure 1€, Utility Discount Scaeme 
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Total utils of any individual force unit are discounted as 
follows: 


over 2922 
over 3220 
over 42¢@ 
over 522 
over 622¢ 
over 7220 
over 82¢¢ 
over 9202 
over 12222 


tae teams easier. aA sample tuaget allccation form is shewa 


in {izure ly. 

Zach year both teams receive an actual budget for the 
current year fFlus estimated budgets for the next two years. 
These estimated budgets may change, but they can assist in 
making sore long-range flaus. The Multiple Year Defense 
Frogram(MYDF) is patterned after the Five Year ‘defense 
Program and is jrovided to aelp the teams ferrulate long~ 
term force plans. The MYDP is merely e worksheet end will 


not be submitted. A sample *YDP is shown in figure 2¢. 


&. UMFIRE 

The umpire has only one responsibility in the play of 
this version of TEMPC. He must signal the start cf play 
when both teams have had the chance to review initial gare 
data. 

The umpire can also ooserve game status in terms of €ach 
team’s utility totals for each year by logging into ‘umpire’ 
with passwerd ‘umpire’ and examining the file “ump” (type 
“aa ump once in the directory). This is a curvlative file 
woich is updated at the end of each year. Nete that the 
file must be recalled at the end of each year to receive the 


most current data. A ‘file teinge displayed wili net tbe 


automatically updated as it is being viewed. 
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Figure 19. Sarple Budget Allocation Form 
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IV. 


PELLCSOPHY Cr TES GAME 


Ae TEAM ORGANIZATICN 

There are no limits on tne number cf players whe may 
rlay this version of TEMPO. Cné pleyer can familierize 
nimself with the prcegram tnorough the cemcnstraticn version. 
Two players can learn from the exercise in either the skort 
or long version. however, the real value of the game is 


| fairel wren it is pleyed by twe teams eech with several 


rlayers. With a staff organization on both sides, the 


pleyers can begin te appreciate the challenges cf 


orchestrating an annual bdudget. The operational commanders 


must cooperate with the budgeteers and the schedule monitcrs 


must ensure that everyone understands the criticality of 


time. 


There is ne cptimal crganizational structure ?cr all 


teams. It is reéecommendei that one of the players on each 


team assume the role of team leader, or conmander. 


Some steps which might be helpful in establishing a team 


framework are analyzing the yroblem, setting an overall 


goal, develcping a plan, and organizing. 


1. Analyzing 
Before the teams enter the lab they should carefully 


review tne User’s Manual as presented in Appendix A. This 


gives enougo background to srevide ther a good idea of whet 


it is tney are trying tc accenplisn. It descrictes tre 


constraints they must worx under and the opportunities they 
will have. A erour discussion of tne varicus 
interpretations of this manual snoula sive tne grcup a gccd 
fundamental idea of the problem. 
<. Gcal Settings 

It may be nelpful for tn@ teems to establish a 
tangible cauantitative goal at the cutset of the zame. "Te 
win the gare” is arn admirable goal but without a more 
éefinitive measure (cr guess; of what it will taze to do sc 
the team has achieved no benefit. There is ne herm in 
adjusting goals as the gard Erogresses but the teams should 
try to establish scme wacked’ level of preparedness for a 
point in the future. ,Failure to 40 so can sometimes result 
in aimless wanderiag bn searca of an arpropriate force. 

S. Plenning 

Once goels are set the tear should begin to plan how 
they will attempt to achieve tucse goals. 1? the appreach 
chosen is to rake maximum use of intelligence sources to 
plan R&D pregrams, the team should fortify its planning fcr 
suck. If the team chooses to amass forces already available 
it shculd establish a plan “cr doing so. These plans are 
relatively easy to initiate simply by concentrating the 
staff resources at the point where the strongest thrust is 
desired. The teams should try to anticipate potential 


problem areas and have contingencies to back them ur. It 
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ray also be helpful et this stage to establish fprecedures 
for a consistent approach to planning and analyZine 
tarcushout the gare. Analyses must be repreducitle and Ré? 
Trocedures snould be consistent througncut. 
4. Oreanizine 

Toe Squadron Officer’s Scnool curriculur proposes a 
five-step orocess cf organizing a TrMPC team cnce the 
initiel plenning is complete. First, all objectives skould 
te listed based cn foals and plans. ‘Second, tne ctjectives 
should be srouped into functicenel ereas. Third, @ renking 
of these objectives is establisned based on cne relative 
importence of the functions. Next, a functional 
Crgenization chart may be sketched to see how the pieces 
interact. And finally, available staff members should be 
éessigned to the functional areas. Questions may arise 
regarding decisicn-making procedures, span of 
control,specialists in certain areas, and functional group 
interfaces. when the auesticns have all been answered, the 


team is ready to begin the game. 


2. TIME LAG 

Most observers of the Department of Defense system 
acquisition process agree that ten years is a gcod estimate 
of the time it takes a weapon system to develop from an idea 
to a combat system in the field. This tire lag is one of 


the parallels of reality included in TEMPO. Although the 
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development time will more likely be two or three yeers 
rather than t@n, the tems nust use sore foresight te 
anticipate tne benefits tc be gained by develcping rew 
systems. Figure 21 shows eae utility comparison, similer to 
tnaose availatle in the ANALYZE rodule of the gare, which 


illustrates trade-offs which must be made. 
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Pigure 21. Utility Comparison 


ee 


The tears must evaluate the srooabilities of wer in the 
early years as compared tc the benefits tc be zained in the 
long run bvefore making the decision to buy or RSD. However, 
taey saculd net lese signt cf tne fact that net cffensive 
utility over the eight yeer pertod of the eame determines 


the winning tear. 


C. ANALYZING TEE CPFONENT 

TEMPC uses a very Simple algoritam in its analysis 
mcdule ‘fcr determining life-cycle utility per deller of a 
candidate system. The teams should Observe that this same 
fcrmula can te used tc analyze and beund the concnert’s 
capebilities using data obtained from intellisence reports. 
Specifically, if a team learns tnat its oppenents nave 12~19 
units of a system with c& utils per unit and a $4@ operating 
cost per unit, it can deduce that it must have between 25¢ 
and 47& defensive utils to offset the cpponent’s force. It 
also knows that the opponent must use $4@@-762 of his budget 
to cperate that force. By anticipeting what new systems 
will be coming into the inventory from R&D programs and 
making insightful guesses as to how mary the opponent is 
likely to buy based on his budget corstraints, an effective 


ccunterforce can be plenned and fielded. 
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There are a few insignts woicsn could orceve nelpfrl 
during the pley of TEMFC. Teams will undoubtedly discover 


many more as they gain experience with the gare. 


1. The most useful piece of advice is te carefully read 
the User’s Manual before beginning to pley the gare. 
The constraints imposed by TEMFO io not allow time for 
familiarization during tae planning periods. 

2. The teams nay went to investizate Linking a hardcopy 
Miniterm to the war gaming terminal during flay so 
that a permanent backup copy cf reperts is available 
for staff planning. 

3. If a team overspends its budget during a given year 
there is only one way te reduce current yeer 
expenditures. In the MODIFY medule the team is asxed 
if it wants to take current systems off the line while 
they are being modified. If the team 50 chooses, the 
operating ccsts fcr the current year are erininateds 
In this way a limited amount of operating costs for 
the year can be reduced. Tnis is a subtlety which the 
instructor mey wish to let the teems discover for 
themselves. 

4. Instructcrs snould also beware of students who have 


prior experience with the game. These students can be 


helpful in explaining details tc their teammates. 


Eowever, if one team has prior experience while the 


cther aces not, 


an undesirable imbalance could result. 


A. PRCGRAM aRCEITECTURE 

The computer prcgram which implements TEMPO in tae C3 
Labcratory was written in C Language on the UNIX Cpereting 
system. The computer is a PDP Model 11/72. Ann Arbor 
terminals were used for development and are recommended for 
Tlay of the game. A minimum of three terminals are required 
for tae game. With nircor modificaticns for screen size, tne 
yrogram is transportable to any other comparable syster. 

TEMPO is composed of three primary elements. These are 
the Red Force jrogram, the Blue Force program, and the 
Umpire program. The top level computer program architecture 
is depicted in figure 22. Note that the BLUSIDS program 
actually calls the UMPIRE program while the REDPSIDE program 


merely provides data to the UMPIRE. 


t 4 t 
BLUSIDE Lane UMPIRE i< Sess | REDSIDE 


— ee ee oe ee ee SNe ew wee ee ee ee ee 


Figure 22. Tor Level Architecture 


The two primary programs, REDSIDE and BLUSIDE, are 
accessed by logging into the respective war-gaming stations 
with login names ‘tempored” and ‘tempcblu’ respectively. 


Passwords are ‘tempor’ and “tempobd’. Once logged in, the 
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players initiate the orczram by typing “tegin’. The umpire 
reports are accessed by logving into the directory ‘umpire’ 
with password “umpire’. There is no user interaction with 
the umpire progrem other than to read its resident files. 
The umpire program is called and executed ty BLUSIDE at the 
end of each gamé year. REDSIDE furnishes its data to UMPIRE 
ty writing it into a file which UMPIRE later reads. A mere 
detailed computer flowchart is provided in figure 22. 

The first nine subroutines below each major program ir 
figure 23 are the menu selections each side is afforded 
during the yearly ;lanning cycles. These were described 
functicnally in Chapter 3. The coie and preeram descrinticns 
are provided in the Corputer Program section at the end of 
thie thesis. Detailed descriptions of the subunits c? the 
DONE subroutine are also contained in the Computer Program 
section. An important point ?cr discussion here, oowever, 
is the way in which data is passed among the three main 
pregrams in the game. 

Cne of the options availeble to the players is the 
purchase of? intelligence or counterintellizence data 
regariing the opponent’s stetus. In order to do this eech 
side writes its force structure and R&D activity for the 
year into files (BLUOFF, BLUDEF, BLURDO, BLURID, CNTRINT, 
etic.) as shown in figure 22. These files are made 
avallable to the other side through selécticn in the INTEEP 


subroutine. The reason for five separate files fer each 
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Figure 23. Detailed Program Functional Diagram 
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side is that the teams are charged trudget dcllars fcr access 
to €aech type of information. If all information were put in 
| the same “ile the denial cf nenrequested infcrmaticn wculd | 
: be considerably more difficult. | 
Another aspect of the game whicn bears mrenticn here is 

| the pessibility that a war will cccur during any year. The 
| yrotability of wer is an input value. Fowever, the 1 
ececurrence c% a wer is determired by a rendcm number 
generated in the UMPIRF program. If the random uurber fells 
in the designated prcetabillity window, war is declared and a 
flag is set in the umpire file WAR. The UMPIRE yroesrar 
autematically selects and sends the apprcrriate win cr less 
messages and budget reductions to the two teams. Foth teem 
programs read the WAR flag at year’s end. If a war has 
occurred they read the results in tke files FLUYWARI, 
ELUSDEX, and REDWAR1, REDFDBK respectively. EILUWAR1 and 
REDWAR1 describe the outcome of the war and ELUFDEK and 
REDFIEK previde the necessary budget penalties tc re 

deducted from each side. 

The datafile UMP generated by UMPIRE is a cumuletive 
accounting of offensive and defensive stetus for each team 
by year for the entire gare. This is availatle for review 


ty the umpire by logging tntc “umpire” and reading the file 


through the editor (type “ea ump’). 


ra nn a ee ve ee ee ee ee ne mee rete arp i er 


The DATABAS® subreutire is read at the beginning of each 
year to update weépon system costs and charecteristics es 


they change throughout the egarre. 


B. LESSONS LEARNED 

There were some significant problems encountered during 
the ceding cf TEMPO ard sere lessons learned which may hel» 
future C Language programmers on the UNIX syster. The rost 
pressing prcblem fcr a considerable part cf this effcrt was 
@ perceived program size constraint. Much of the structure 
cf the present orcgrams was dictated by an anparent lack of 
program space. The perilous error message ovtprt by the 
syster when this yrobler is encountered reads “ld: Fad 
Format’. Late in the programming phase it was discovered 
that by using the compiler ortion “-i", this Froblem cen be 
virtually eliminated. Tc use this ecpntion the osrcgramrer 
simply must partition his program into two or rore sraller 
sezrents, and then, when compiling, type "ce -£L segmerti.c 
segment2.c etc.c’ instead of the usval “cc entire.c’. 

Ancther difficult prceblem was timing the data tranefers 
between subprograms and subroutines of the opponents ani of 
the umpire. This was solved by writing the current date 
inte files early ir the year-end precess and readins from 
the eppropriate files later. To ensure thet both programs 
tegin at the same time, the EARLY sutrcutine wes inserted. 


This stops the processing of the teams in the event thet 
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they finish their entries vefore tne allotted tire is used 
up. It also keens tne entire game or a strict time echedivle 
so that small offsets early in the game do net grow into 
large cffsets cver the eisnt year gare pericd. rhe 
possibility that a team uses more than its allotted tire was 
addressed by a statermert in the umpire preeran which 
inhibits further oprecessing until the yeer taz on Each 
team’s data is equivalent. The subdreutine TIMECUK also 
checks to see if a team was delinguert in its year-end 
submittal. Furthermore, since the last four yeers of the 
game are opregram yeers and all date for the feur years is 
submitted in one planning period, these data are sent to 
separate files fcr each year to ensure that the preper 
comperisons ere made. 

Most of the other rroblems encountered were sclvable 
through a mixture cf perseverence and @ return te seed 


Structured rrogramming practices. 
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VI. RECChMENDATICNS 


Althoush the TEMPC sere is fully functionel at this 
tire, there are several imprevererts which could be 
inccrporated to “dress it up’. Cne gcal whicn wes net 
fulfilled was the incorporation of computer graphics into 
the pregram. with the extensive ccler frarphics canatilities 
in the Cz Laboratory, thre ypotentiel for eraphical 
rerresentation of rany of the team rerorts is very exciting. 
Force levels, intelligence reports, and war declarations are 
only a few of? the possible areas for graphicel 
presentaticns. 

An area which has a great potentiel for improvirg the 
reality of the gare is the determination of weapon system 
utility. Currently, this is a datatase input selected 
arbitrarily vy the game designer. In the present 
implementation, the tetal utility of a fercre of particular 
weapon systems is a function only of the number of systems 
and the defense of the opponent. in reality, utility of a 
weapon system is also a function of the number of 
corresponding offensive systems the orponent has in his 
inventcry. An example of this is the seeming decline in 
vtility of U.S. ICEM forces due to increesing numbers of 
Soviet ICBM forces. Utility is alse a function cf the 


number of delivery systems available for the weapon system 


&4 
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under ecrsideraticn. Cr, if the wearon syeter under 
censideraticn is a delivery system, its utility te a 


function of the number cf weapons availeble. In addition, 


utility ceuvl2 te ccnsidered a functicn cf the number cf 
cther types of systers the team hes in inventory. Tor 
example, a force conpesed entirely cf teormbers prebatly dees 
not provide as much utility es é belanced force of missiles 
and bembers. The develorrent of a utility rodule that would 
ceorsidzer all of these factors in ietermining utilities would 
be 6 chelleneing exercise whicn would lend greater reelism 
to the TEMPO zare, 

Ancthér area which cculd pe impreved upen is the 
determination of the probability of war. Fresently, this is 
alsc a database input chcsen te give the teems a year cr two 
to get a feel for the gare, and then be fairly well assured 
that a war will occur at least once during the game. Te te 
rore realistic a set of thresholds fer increesing war 
prebatilities could te developed. Fer example, if a team 
has an extremely low level of defensive forces and the other 
team ?inds cut threugh an intelligence repert, tt weuld te 
reasonable to expect that the probability of war would 
increase. 12 a team determines that it could bankrupt its 
opponent through an overwhelming battle victory, the 
likelihood of an attack should increase. If a tear 
displeyed an immense offensive buildup in cne year or in 


successive years, that could signal an increasé in the 


E5 


likelinced of war. These thresnclds werld te relatively 


€asy to determine erd fairly streiehtforward to implement in 


the code. 
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TEMPC USER’S MANUAL 
T. INTRODUCTION 

The TEMPO Military Planning Game was crisinally 
develored in the early 19€0°s dy the Technicel Military 
Planning Crganization (TEMPC) of Seneral Zlectric Cerreny iz 
Santa Barbara, California. Since that time it has been used 
by the Defense Rescurces Management Course at the Naval 
Postsraiuate School; the U.S.Army Menasement School, 
rt.Belvoir, Virginia; the Air war Colleze, Air Command an? 
Steff College, ani Squadron Cfficers’ School ali et Mexwell 
AFR, Alabara. Additionally, raoy variations of the gare 
save been developed and used thrceushout industry and the 
government. 

Play oc? the same may te apireached ‘frem several 
different perspectives ranging from simple diversion to 
studies of interpersonal behavior. Its fprirery puryrcse, 
however, is to train militery leeders in the skills of force 
tlanning and resource managerent tunoder the realistic 
constraints of tine, uncertainty, and a limited budzet. 
These skills are particularly important to officers entering 
the werld of Command, Ccntrol, and Cemmunicaticns(C3) since 
the timely fielding of C3 systems is crucial to the 


strategic and tactical security of cur military forces. 
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The manipulaticn of the stratesic forces in this came 


has been greatly sirrlified to focus the attenticns of the ; 
mlayers cn the ferce planning and rescurce aliccation | 
aspects of the sitvetion. These espects include the 
selection cf alternative weazpen systems, the raintenance of 
prcper cree mixes, tne tctal life cycle ccsts of the 
systems, cost effectiveness considerations, lone rerseé 
planning, and tne elements cof risk and uncertainty. 

The game uses éctteal weapon systems es the obifects of 
this tlanning. No attemrt hes been made te exhaustively 
analyze the effective utility of a specific red fcrce system 
against its corresponding blue force system. Opposing 
systems were chosen to te “roughly” equivalent in utility, 
and the names are included solely to stimulete player 
interest in the game. 

There are 2ew features cf this versicn cf TEMPO which 
are uniate. It is based primarily on the game as played at 
Air University in Montgomery, Alatama. Its unicveness lies 
in its implementation on the PDP 11/72 scorputer resident in 
the C3 Latoratory at the Naval Postgraduate Scheel. This 
provides the players with the capability to interact in 


real-time with the program thrcugh the war-gamine staticns 


in the laboratory. 


tT ATirrace .ers Co sity delaakl acne 

aS Powe hay, Wiis Waka vole 
ine n 3 - : a ° = af 
TEePC is olayet wit. tec tears, 2 red Lorre ance tire 


. 
iv 
™ 
or 
- 
in 
ce 
> 
in 
ao 
. 
~~ 
et 
ir 
ca) 
5 
oO 
in 
co 
wm 
- 
c 
- 
rer 
t- 
ror 
7 
4 
m 
an 
~- 
o 
3 
pu 
uel 
wv 
an 
nN 
v 
ie | 
re] 
£5) 
w 
13 
2 


rary 


in 

< 
in 
ot 
tt 

+ 
in 
oO 
t3 
iD 
We 
i) 
2 


aevelorrent rotentials for corresronding 7 


cite are the sere even thovushn the svetems heve tittferent 


The tedset, whicn varies frcem year tc year, “ey be spent 


indeny cf ix weve: (41) “etetetion of foercesy UES Srerisi tine 
c? a@aiiticnal fcerces, ‘2, researcn and develcermert cf sew 


systems, (4) modificetions to existing weepon sveters, (= 
antellizence cr ccunterintellieence, and (4 
anelyses between systers. 

The gare stars éisht years with the first four years 
teing creraticnal years ard the last ‘fcur veers teins 
yreeremmed vears. All transections mist be cortleted withir 
tne allotted tire, cr tudset renalties for the ersuine year 
will be incurred. 

The categories of systems whica €acn tear hes te work 
wita are limited tc cffensive stratesic aircraft, cffensive 
stratesic missiles, surface-to-air micesiles (aircraft 
deferse}, and defensive anti-tallistic miesile (AaM) 
a 


missiles. Several t:pes of weapon systems are aveilable in 


each categcry thretsh the ccursce cf the same. Syster 


SS 


capability is quantified in terms of ea standard measure of 
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effectiveness celled? the “util”. Fach weepon syster is 


worta a specific aurber of utiis while it is in tne active 
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Torce. The autner reccznizes taat cre cf tne «ey Lacter 
determining proper force structure is the effertiveness cf 
on®°s cwao feorses versus the cyposition taney ere rest lixely 
wc Encenmnter. Ecwever, Ter tae purpcesete cl tnic exercise, 
utiiit; wil be treatec as a eiven, tars ellewine 


cencentraticon cn the tudsetery ascects cf tre situeticn. 
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The objective of tne sare is for Sacn t@er te screret 
its ecffensive fcerces tc maximize its net cffencive utils 
«mile operatins @ defensive force to minimize the orsonent’s 
net offensive utils. Tae iirited tudzet whica eacn tear 
must work with increeses the challenge of this objective. 
The teams rust decide if it is sortawaile to allocate scarce 
tudset dollers to reseéerck and development for improvement 


or the ferce efficiency. Dollars spent for trograms otner 


wm 


thar strictly precurerert cf existing systers rey result in 
les¢ tnan oOptirnun current force structures in creer to 
imoreve future talance. Iz additicn, tears vwust iecide 
whether cr not to invest in iatellizence atrout their 
cppenent. én analysis crticn fer madicne ecst-tenefit 
treceoffs is also evailable to each tear. 

There are three versiccs cf TEPC availatle in tne C2 
laborator,;. Tne normal version regrires forr acurs to 
cenmplete the game. This tode allews for extensive planning 


reriods which ére desirable for larser teems te derive the 


0 a rg ree renee 


CCPSlEt ion ene Ses. mick shorter glernise pericois. «Thos roewe 
allows tne tears te 2et an 2xi9st_re to tne features cf 
weme under en extreme time constraint. The third version is 


e cderonstration  >.rosrem to allow 2 single user te exarine 


@ctive of the sere is fer each tear to 
cperate its cffensive fcrces to maximize its net cffensive 
utils while operating 2 defersive force tO Minimize the 
Crreneat’s net cffenasive utils. The formula for determining 
é team’s net offensive utils is: 

(totel offensive aircraft utils rinus opponent's totel 
anti-aircraft utils) 

plus 

(total offensive missile utilis rintus cprenent’s tetal 


anti-nissile utils, 


Thre net offensive utility resulting from this calculation is 
cenmpared te tne cppcrent’s net cffersive utility tc 


determine who wine each year. The teams will be notified et 
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perticrléer year. The cverell winner of the same is the teer 


eaicn nes the e2reater curulative total of net offensive 


utils fer tre elsht-year gericd. 

The pléevyers skculd beer in mind thet vrils ere cenly 
réc@ived fer systers which are ia the active frrce., ie 
credit is received for cver-defeniin,. Thet is, it dces ne 
good 2 heve rore defensive utils in a particular wearon 
system category then the opponent ras offensive utils. fnd 
finally, antin~aircraft systers ere only effective aszainst 
éircraft, ead arnti-dellistic missiles ere only effective 
against offensive missiles. 

&. STARTING TEE GAME 

To begin the zame, the tears snould lcgin to the 
cemputer at their respective staticns, i.e. the Kremlin at 
cece end of the laboratory and the Pentagon at the other enc. 
Tae cemnputer directcries are ‘terpored” ard “teroctly’” with 
passwords “tempor” and “tempod~ resrectively. The 
demcnstraticn versicr cl TaiiPG is accessec ty lezging inte 
“tempiemo’ with pessword “terpod’. Uren login the teers 
will be aszed to indicate whether they want to slay the 
Short cr lone versicn cf TEMPC. phen tney save orcevired 
their restonse tne tears will receive sore introductor, 


remarks includina tne current fcrce structure and tudzet fcr 


the first yeer, eStimeted budgets £0. che rext two years and 


the trobabllity of war. Froposea research and aevelorprent 


Lreerems for the firet year are alse disslaved. Tris 
iaformetion is avellable et eny tire durins the sere se 
there is me neéea to recere it. 

anen the tsans nave nad sufficient time te ceview tne 
imitiel dete the umrrire will signal the terinninzs of the 
same. To initiate play tne tears press the cerriese return 
2evs at their respective staticrns ana the seme cemrences. 


eu 


IMDOCERTANT! Since timing is critical to this irplerenteticn 


cf TEMBO it is invveretive that the teams weit fcr tue 


umpire’s signal to begin. 


The rext displey tc aptear cn tne screens i¢ a mert. cf 
ceptions avélilable for the teems to choose from. These menv 
iters will te aescritec ia detail in tae follcwine 
tarésrépns. NOTE: The menu items may be reselected és cften 
as cesirec during each yeer. 
&. CURRENT FORCE STATUS ANI DATA 
This s@eament of tne prosremn preovicess a surmary of 
all c¢ysters in tne current operating inventcry. Tne tatle 
ijucludes sunter of systems in cperation, acyguisition cost, 
cperétine ccst ard utility cf €éch syster. The purchese 
limit per year is also listed for the systems. 
4. RESEARCE «Nl CEVELOPMENT CATA 
The first aisplay which appears when this option is 


celected shcws woicn research end develenment (FED) pvreerams 
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are avaiiaole for that rarticular year. The teams nave only 


year. Tnere is cne excention te tnis rule. The 342 
reguired frricr to a system moaificétion car be aone ia any 
cl tne First three years. 

Sew reseerce proerems ere offered Orly in years one, 
we, and tnree or the sare. fFroesranms tevsun in these years 
ray pe continued to completion out no rew groerems will be 
Started beyond year three. 

The tears will te esxeu by tae cemputer if taney wisn te 
see é€ complete R&D repert for the yeer. This report 
trovides estimates of acquisition cost, oreration ccest, 
utility and H&S costs for each evailaole program. The teams 
wili be told how lone the develcprent will taze and waat tae 
expectei R&i costs for the future vears of the proesrem will 
te. The current year Red cost is actuel, however, the 
s€cend anid third year costs (if the proerem tekes that lone?’ 
are only estimates and may increase or aecrease depending ca 
acw tné orceram preeresses. 

Finally, in this modvrie, the tears ere esked if thes 
wisn to srénd funds for any of the preerars. If tne answer 
igs yes a third displey apreears with e menu of céndidete F672 


od 


programs. Tne actual and jrojected R&D costs are axain 
snown elona with e stetus report of or,oinz proerems. If 


tne teat aas besun a project in a j;revious year tney are 
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rerinied to continue tre funding or else jeepordize the 


aelivery schedule. Tne teers do aave the ortion te cease 

fundicge of a nrezram after the first year cf kSr ras teer 

corrletea ana tnen resure the cevelcrprent in 2 leter year. 
Additicnal Réc infcrmaticn cn a system wiil te availetle 


caly if the tear initieil, cnocses to tursue the irogrem. 


This modvl@ provides eacn team with tne totel 
trvaset fieure for the year, tae total ccest cl cceratine the 
ferce for the yeer, and é runring totel of doiiers Spent ve 
to that roint ic tae year. pudeet estirates for the next 
two yeers are also orevided. actuél elloceéeticrs for future 
years mey very tut tne estinates can rrevice a basis for 
rlanninzg. The orecvabilities cz? war, as currently estimated, 
are providea in this module. 

The teams are advised to «eer a close acccunt cr 


finencial status since oversperding the tudget results ira 
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y assessed against the next year’s brdest. 
€. BUY ADDITIONAL SYSTES 

Selection of this ortion rroviaes eCécn tear wita e 
list cf all systems whica are. available fcr uurcaase. 
Tncluded in the list are the acquisition costs, utility, end 
rurcnase limits fcr each system. Tne players simoly checse 
woich system they want end the computer will esk how meny 


tie team wants to dry. a#a2n tnat input is previded the 


players receive acknowledsemert of the sele. 
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Systers bougat in one year will sot be orerated until 
tae next year. Tensecuently, nc cperaticn cests will te 


incurred and no utility will be cained until the following 


A new system is availepole for vurchese eS soon é§ él) 
tne 24D nes deen selected and raid for. & team ray acouire 


units of a new system during the lest yeer of R£0 iproviied 


rv) 


the 2&D has been funced), or at any tire thereafter. A tear 


+, 


cannot lose its option to tuy units of 6 system once it is 
ing the inventory. 
7. COLTEFY SYSTEMS IN CURRENT INVENTORY 
At certaic points in the game the teers ray de 
offered the cppertunity te mcdify cr upgrade weaocn systems 
tney have in their inventories. These modifications ere not 
rossitle witacut develcping the technclogy which aces irto 
them. Therefore, the R&D for tne modificetion must be 
fundei betore the nodivication can take place. This funding 
is Erevided through the 3&D module descrided above. 
snen the modify option is selected the pleyerse will te 
offered cendidate systems for upgrade. There earé two weys ea 
eyster can be rodified. It can de witndrawno from ocrperaticns 
for the year, thus incurring no operétion costs and 
Froviding no utility. Cr it can be orerated at the 
uamcéified levels until the next year when the medificaticn 


is complete and it automaeticelly assumes the upgraded 


levels. The t@ars must choose how many units they want to 


mcdify ana new tney wart tc distritite tne way taney are 


rodified. Tre comvuuter will provide the recessery 
édvisories. 

Te ourcnase upderaded systems directly, that is, cther 
tnén upsracixzy, sisters elreacy in tne inventory, ‘it is still 
necessary to pay the medificaticn 845 cest (if it nas net 
beer péid). The new units cén be purckesed et a price eqvel 
te the precurement cest cf the unmedified system pius tne 
modificetion cost. This option will eutomaticeliy be made 
eveilaole to the tears throtgn tne SUY roduleé wnen the 
rodification RSD is completed. 

Modifications ray be made at any rate not exceeding the 
purcnase limit cf the original system. R&D fer. the 
rodifications may be performed at any tire during the first 
tnree years of the zame. 

&. SCRAP SYSTEMS IN CURRENT INVENTORY 

It may be necessary at certain junctures cf tne 
eeme to get rid of older, less-efficiert systems in order to 
free up tneir crerations costs for cther purposes. This can 
be done oy selecting the SCFAP menu chcice. A complete list 
ef systems in the current inventory is displayead ane the 
team is asked which syStem they wevld lize to scrap. The; 
ere then asked how many units they would like to tare cut cf 


_ 
“ 


operetion eénd tre computer acknowledges the Entry. Force 
units scrapped in cne year will remain in the inventcry 


until the following yeeér. 
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Selection of this medule crevides the tear with a 
menu of ten oftions for intellicence gatherins. Fer $122 
each tne teavr can set a renert c2 tne crrerent’s: 


e’ current force structure of offensive forces, or 


c, current 84D programs for offensive systers, cr 


qd) current R&D oregrams fcr cefensive cysters. 


exact count cf enery systems. Rather, they present a ten- 
unit renee for each system, €.¢g. SYSTEM-A nas f2-2S urits 
is the repert if tue copcrent has 22 urits. 

ESD intelligence reports list ¢€11] crogrems for which 3&7 
funds were exvended that year by the enery. 

zither teem may purchese counterintellisence in eny of 
the four areas aescribed ebove for $&? yer category. 
Ceunterintellisgence reperts inform the team if the eErery hes 
rurcnased intelligence in that catesory during the year. 

The intelligerce nenu orcvides the cpticn te cancel e¢11 
erders for intelligeace and start over again for the yeer. 

If an intelligence rercrt is requested it will oe 


resentec autoratical]’ at the beginning of the following 


"ef 


year’s planning vericd. 
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Irtellisence reverts cénnet be cbtainei ir veers Five 

| tarctzn isnt. | 
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12. PRRCS% TRADE-CFi ANALYSES 
This rocule ray be selected anv tire duricze years 


systems to buy. The enelysis ortien tzroviies = corplete 
eystars wrich are, or could be, avaiier 
tire for yvrecurerent cr 38D. The tear ic aecxed to select 
two systars to be corréreg end én inmediate analysis is 
rresented. The rerert includes year-by-year live-cycie-ccst 7 
preakcuts for Sach syster in tne trece-cff as well 4s yearly 
utility fieures. Teteals for tcth ce? these parareters are 
tebuleted end used to comrute a util/deller erst 
effectiveness factcr. This value is sinrly the tcetal lite 
cycle utility divided by the totel life-cycle cost. 


The tears will aot he prevented “ror rerfcrrine trade- 


offs using systems they may heve chosen not to F&h. This 
find cf analysis is net very useful, hewever, since the 


preferred ovtioa mey not be pessible to obtain. 


The cost of analysis is $25 for each trace-cf* : 


ule is merely € tutorié] to explein how ta 
change @ntries tne tears may have rade end then later 
reccnsidered. It is net pcessitle te rev.cver ‘fren every 


antry error, particularly in the RSD rodulé. aA team cérnot 
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unt-start dJevelcovment cf a rew technclezical rresrar. 


imout errors cen te cerrected, however. 


erhen the teer hes complete? éi1 of its ections ani 


reauests fer the year, the finel selection cn the renu is 


for current ana long-térr vlarnice. Tt is strenely 
recemmended that the téams taze Tull advantaze cf their 


adventeze to an early subrissicn cf the yeariy rian. The 
computer will siroly mexe the teem wait for the eni of the 
zeriod anyway. It should also be errhnasized thet ¢ teer is 
penelized Ser @ lete submissicn. Siegnificart dcller 
redictions fror the next year’s pudeet are assessed fer 24ach 
minute the rian is late. 

Upon selecting the yeer-erd option fror the rer, the 
tears are asxed to confirr that ther, inveec, are done 
the year. at this point they have the ortion of returning 
tO the main menu for suosequenat aciustments. 

phen a confirmed ertry is mecde, the yeer-erd reiries 
rerforms several precesses im closing out eccountiae fer thre 
year. The first repvcrt zrevided is & summary cf utils 
provided o;7 the weapon systems end dollers spent for tre 


year. This rerort is imreaiately disrlayed et the tears 


tertriral. 


&? 


svele. Turin. the bree, the urpice presrep i6 eslled ove 


ana @acan side ”< cata is rea t5 & central reint Por racerdiss 
eni deterwrination cf tre wirner far the veer. The vrpire 
rresrar al¢e uses & random rurfber <eneratince rouwtiae te 
Jetertice whether & wer res ceourred durine the veer. [TP & 


files and léeter retrieved by toth sides. The activities of 
tae umtire provram are 2il trénszpearent to the rlavers ef te 


wa7e. Finally, tne year-end reutine rvedates the darecace 
Sor the coming year, and tasses intellicence date nack eri 
fertn tetween the red and tlue sides. 
when tre prozrem becomes ective eg@in, e@n irtroductery 
rerert for the next year will apyear c1 the tertinal screen. 
et this time, the inteliicence reports whieh were requested 
éurinzg the previous yéer are alse evailetioa sirsly oy; 
rrassing the carriage return vey cn tne tertinali veytcari. 
Following review of the intelligence reports, the teers 
receive the original renu and texin tne srecess aeair fer 
the next year. 
Loe WES 
Throughout the seme there ic 4 threat that wer 
“nid breax out in eny year. The intellizsence securces fer 


cacr ¢ide will xeep the teams infermed c? the test estimate 


“£ sPotebility of an outbreak of hostilities fcr eechk year. 


sna ree? net te revcuested cr funeed. It i¢ alec aveilatte 


7 
in the EULGET rodul2 et éeny tire durine the year. 
t 
; : i 
Tf a war cccvre, tae ccet in rescurces fer e€acn tear 
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Fewever, tne cverail winner cZ tae zame will 


with the reset net offensive utils for the entire etocrteveer 


id¢. PENALTIES 


will be cut by ean amrovnt e¢aual to twice the difference 
tetween the twe teams net cffensive util eccunt calculate? 
for the year: tne wer ccecurred. 

tf a tear allocates mere funds thar it nes in its budget 
éuring 2 siven year, the tudset ir tne 7 
be reduced oy twice the amcunt of the deficit. In a@dditicr, 
és Sccn és &@ tean’s expenditures (elleceticrts vlus cneretinre 
exceed tne budset, tne rprocrer will take ros 
autcematically te tne year-end medule. The tearm has the 
crotion of returning te the rain ren. However, with each 
additicnal expenditure it will cree again te sent te the 
v€ervmend module. Advisories will be jrovidied to explein 


what is haryening but the awkwardness of this condition will 


rresumably prevent significant overexpenditures. 
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cudzet for the next sear will te reduced ty SfZ cer minute 


Rem SRS first five rinutes, ant 2120 ner rinute Yer Eacn 


rianrte aver five minvtes. 


1S, WEAPCK SYSTEM ZEEECTIVENTSS 

Tae totel utility of a ziven vearon syster for ene 
year is net sirmcly the numter of vtils tires tne runber sf 
systems. The Lew of Diminishing Marginal Retrrns restuletes 
that ¢teckpiline one particular weapen ¢ 
hign utility does not insure Success, nor does it Svrport é 
balanced force concert. Therefore, the final util covnt for 
"stem in a perticuler yeer rey be reduced vy seme amourt. 
Za2 scheme for this util discount is shown ia fievre A-1. 
ror exemple, if @ teem has 122 weaper syvetems, €erh with «¢ 
utility of 55, the team will receive a total utility for 


that systen cf 44¢¢ + S2¢ = 47272 rataner than ES?%C. 
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DCCUMENTATICN 

Tears will te orevizedt with tlerg tracet 
féllecetion forms to essist ther in rclennine where resources 
will te spent for the year. These forrs neéeaq net oe 
submitted? at any time. They are merely tccle te rake the 


Orgéenization of the tears easier. 
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FORCE UNIT "TIL DISCCUNT 


Total utils of any individual force unit ere discovnted és | 
follows: 


TOTAL ORIGINAL UTILS FINAL NET UTIL VALUES : 
1 - Z22@0¢ Original total 4 


zo21 - 222e cece plus 92% cf amcunt cver cese 
2201 - 422¢ £908 plus &€0% of arount over 23222 
4021 - 5¢22 S726 plus 7@% cf amount over 4¢c2 | 
E221 - 6280 4422 plus €0% of arount over £@22 
E201 — 7OLZ S2@e plus £0% cf amount cver E222 f 
7001 - 82¢2 El2@@ plus 40% of amount over 7022 f 
EGZ1 - 9202 S92@ plus 30% of amount over E222 
9321 - 19222 €2¢2 plus 20% of arount over 9022 
12@01 - 11220 €42C plus 104 of amount cver 1222¢2 
over 1122¢ ES2@ maxirum net vtils 


Figure A-1l. Utility Discount Scheme 
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taca year tetn teams receive an éctual trizet fer the 


current veer cleus estimete? trdiets for the next two  -ters., 


inese estiratred? Eu.dzets ray chance, tut they can assiet in 
rexire sore lons-renze jflens. The Multtirie Yeer Teferse 
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Treeram(“YDP) is satterned atter the Five Year Tetense 
Prosram and is :rovidei to relip the teers fermulate lone 
terr force rlaas. The *YDP is nerely a s.orzsneet aad will 
rot be suomitted. 


Serrle forrs for the Evdset Allocation Ferr and tre 


tultirle Veer cetense Fléen ere previded ia fisvre Az eri 


17. UMPIRE 

The umpire has only one restonsibility ic the rley 
c? this versicn of TEYPC. Ee must sienel the start c? play 
when toth teems have hed tae cnance to review initiel ¢ere 

data. 
he umpire can alse observe same status in terms of eech 
tear’s utility totals for eech year by loggine inte “vrrire 
with password “urnire’ and examinine the file ‘uns’. This 
is @ cumulative file whica is urcated at the end cf eacn 
year. Nete tnat tae file must be recalled at tne end cf 
€achk year to receive the most current dete. AF file beine 


displayed vill not be autcratically updated asc it is teins 


viewed. 
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